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AlR and contral levers
Ammeter S = s
Asgsernbly of machine

Big end bearing (examination)
Big end bearing (assembly) ...
Brakes, dismantling and assembling ...

CABLES, electrical ...

Carburetter, dismantling and assemhi',-
Charging, battery
Chains, cleaning and Iul::rlcahon e
Chain rivet extractor ... =

Chain, alterations and fnrmg
Clearances ...
Cluteh, assembly :

Clutch, dismantling ... e o
Clutch, examination ...
Cluteh, exploded view

Connecting Rod Alignmenr
Contrals

Crankcase, assembly ... e
Crankcase, parting of . e
Cylinder barrel (removal ahd f:lttng:u
Cylinder barrel, examination ...

Cylinder barre1, recondjtioning dimensions

Cylinder head, fitting and removal

DATA
Dymama, armature ...
Dynamo, assembly -
Dynamo, bearings

Dynamo, brushes and commutator ...
Dynamo, field eoil ... Z i
[J?namn. remove and replace

Dynamo, testing

ELECTRICAL section
Engine, exploded view
Engine, fitting to frame =l .
Engine, removal from frame ...

Engine, maintenance
Engine, lubrication disgram

swm sma

En ine, lubrication ...

ust lifter lever ...
FLYWHEELS, assembly
Flywheels, dismantling s v

Front forks, exploded view ...
Front Forks. dismantling and asseml::fy
Front forks, removal and re-fitting

» Fork girders, reconditioning ...

CEARBOX, dismantling
Gearbox, exploded view
Cearbox, removal from frame -
Cearbox, fitting to frame ... Wi
Gearbo:, fitting of gears

Gearbox, removal and fitting ‘of end cover
GCearbox, removal and fitting of camplate I
Gearbox, removal and fitting of positive feotchange

HAMDLEBARS, fittings, e_xp]uded view

Handlebars, fittings ... e B3
Headlamp EEr
Horn adjustment . e -

CE

e

INDEX

Qil pump, fitting of ...
Oil pump, tell-tale ...

PETROL tank, fitting of -

Petrol tank, removal ...
Piston, removal of ...
Piston, fitting i
RECULATOR i s
Regulator, cut out ...

Regulator, setting ..
Regulator, testing and clenning

SMALL end ...
Sparking plug T o
Suppressor .. A it

Speedometer dive ... cam

TAIL lamp ...
Tappets, adjusting ...
Tappets and guides

Timing gear, remnval and fitting

Wheel hub, 'lrnnl*, exploded ...
Wheel hub, rear, exploded view
Wheel building e
Wiring diagram
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Timing panel, removal and ﬂi‘ﬂl'lﬂ

Transmission ...

Tool kit i
Tools, specual
Twist grip ... eas
Tyres - s
VALVES, removal and fitting
Valves, gnndlng . 2o
Valve guides, removal and fitting
WHEELS
Wheel, front, removal and fitting
Wheel, rear, removal and fitting

49 IGNITION ... . i
&2 |gnition. contral lever .
50 lgnition, timing
19 LIGHTING ...
21 Lighting, switch e - ac
Lubrication of Engine ra
43 Lubrication diagram, engine ... .
Lubrication chart i T e
3l MAGDYMNO, removal and fitting ..
63 Magneto, assembling ... s
28 Magneto, contact breaker :
28 Magneto, clutch
32 Magneto, dismantling ase
& Magneto, lubrication and adjusimeni
Magneto, H.T. cable and pick-up ...
21 Magneto, testing
25 Main bearings, engine :
27 Maintenance, periodic
26 Maintenance, weekly i
& OIL bath, removal and fitting Fi
22 Qil, circulation of, engine ... 4
20 Qil filter
Gil level die
Qil pump e . n
0il control valve clen B i

Timing gear bushes, r.a-mm.'ai and fiﬂlng
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CuBIC CAPACITY
STROKE

BOR

COMPRESSION RATIO
PISTON RINGS

PISTON DIAMETERS

GUDGEON PIN

VALVES

VALVE TIMING

IGNITION TIMING

SPARKING PLUG
MAGCDYNO

DYNAMO

VOLTAGE CONTROL
BATTERY

CORRECT LAMP BULBS

CARBURETTER

SPROCKETS

CHAINS

CHAIN ADJUSTMENT

ENGINE BEARINGS

DATA

Dimensions:
Pressure ...
Scraper

Top of Skirt
Bottom of Skirt

Dimensions:

Length ..

Diameter ...

Dimensions:

Head Diameter

Length from top of Seat to
Tappet Face

Sterm Diameter

Angle of Seat

Inlet opens
Exhaust closes

Type
Model

Head.: Main

Head, Pilot
Rear

Type soe

Size of Main jet .
Jet Needle—MNormal Setting
Engine

Clutch |

Gearbox Axle

Rear Wheel

Magdyno and Cam ...

Front (Primary)
Rear

Magdyno

Front

Rear
Magdyno

Ball (3)
Page 3

490 c.c
100 m/m
79 mf{m
4.9

79 mimx 062"
79 m/m=. 125"

3.104:.!
3.108"

2.593"
875"

1.625"

493717
1343#
45¢

27°—30° {5/16" before top centre)
272—30° (5/16" after top centre)

Points should commence to open
352 (7/16”) before top centre fully
advanced

K.L.G. K5.5 or M.80

A.G.4
M.O.1-4

E3.HM-10
MCR.1. L32
PUW.TE-5

& volts, 24 watt. Double Filament

Single Pole
6 volts, 3 watt.
6 volts, 3 watt.

276AE[1BE
170
Middle Slot

18 Teeth
42 -
19 S
43 G
/-

" pitch x ,305"
No. of links—74
3" pitch x .25"
Nao. of links—91
i pitch =, 155"
No. of links—42

"

Single Pole
Single Pole

whip

i"’ L
17 % 24" % 3"



DATA-—continued.
GEAR RATIOS

GEARBOX BEARINGS

HUB

FRAME HEAD RACE BALL
WHEEL RIM SIZE

TYRE SIZE

SECURITY BOLT

TYRE VALVE

WHEEL SPOKES

Fourth (Top

Third

Second .

First (Bottom)

Main Gear
Main Axle End Cover
Layshaft

Main Gear Wheel Rollers
Hub Shell, Plain Side

Hub Shell, Brake Side
BEARINGS (34)

Type
Type
MNearside (20 per set)

Offside (20 per set)

BRAKE LINING DIMENSIONS. ..

BRAKE DRUM DIAMETER
PETROL TANK CAPACITY

OIL TANK CAPACITY

OIL CAPACITY OF GEARBOX...

OIL BATH CAPACITY

OIL FILTER

PETROL FILTERS

CORRECT GRADE OF QIL for Engine, Cear Box and OQil Bath is
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=
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"x 137 x 3% MTT7/4363

x1.9/16"x7[/16" MTT7/6

Tm/mx40 m/mx 12 m/im

MT7/3338%9

¥ x4 MT7/6623

I 7Tm/mx40 m/mx 12 mim
MTT/3173

1 7Tmimx40 m/m= 16 m/m

MT7/6908

5/16" diameter
19 WM.2
26" x3.25"
WM.2-19
T.R.6

8/10 I.W.G. butted, B-1/32"
Angle of Head, S0°
8/10 I.W.C. butted, 8-5/32”

40 Ths. per inch
6.23/32" % 14" x3/16"
Th‘

3} gallons approximately. (Two
taps—Use one Tap only and a
reserve suitable for a small dis-
tance will be available when
second Tap is used)

3 pints approximately. (Filler off-
side of machine below saddle.)
Drain and replenish Oil in Tank
and Crankcase every 2,000
miles

1 pint approximately. (Combined
filler and level plug—rear of
Gearbox under cover.) Drain
and replenish Cearbox every
5.000 miles

% pint approximately. Fill through
general inspection cover with
level plug removed. On no
account must level of the Oil
be above the Plug or Clutch
Plate Inserts will be damaged

The Qil Filter is of the gauze type
situated in the Oil Tank on the
feed side of the Qil Circuit,
attached to the Adaptor, to
which the Qil Feed Pipe is
connected. Clean Filter when
Qil Tank is drained. If gauze
is damaged, replace

The Petrol Filters are of the gauze
type, situated in the Petrol
Tank attached to the Petrol
Taps. Tank must be drained
before removal of Taps. If
gauze is damaged, replace

... 50.H.D.
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WEEKLY MAINTENANCE

BOWDEN CABLES.
Every week all exposed ends of any Cables should be lubricated with Oil Can, Nipples removed

from the Control Levers and Inner Cables checked for free movement in Outer Casing.

At the same time by lubricating the exposed end of the Inner Cable, holding Cable as vertical
as possible and working Outer Casing up and down on Inner Cable, a supply of Qil can be fed into the
Casing.

CONTROL LEVERS.
Lubricate all moving Parts of Control Levers.

GREASE NIPPLES ON MACHINE.
Front Forks . 6
Front Forks Rebound. Sprmgs 4
Head Race {Head Lug) . L
Speedometer Drive i 1 "
Front Brake Cam Spindle 1
Rear Brake Cam Spindle ]
Rear Brake Lever Pivot . ]
Change Speed Lever 1
Valve Guides ... 2
Hubs 2

w

PERIODIC MAINTENANCE

Oil Tank.—Every 2,000 miles, drain oil tank and engine sump, clean filter, and refill tank three-
quarters full of new 50.H.D. On new and reconditioned engines this operation should be carried
out at the first 250 miles and again after a further 1,000 miles, and subsequently every
2,000 miles.

At the same time remove drain plug from crankcase and drain.

Gearbox.—Drain completely, refill with oil 50.H.D. to level of filler plug every 5,000 miles.
On new and reconditioned gearboxes, this operation should be carried out after the first 1,000
miles,

Cylinder Head Nuts.—On new and reconditioned engines the nuts should be tried for tightness after
the first 50 miles, and then after 100 miles, after which no further rrghtemng should be needed.

Examine joint for evidence of leaking.

Wheel Hubs.—A nipple is fixed in the centre of each hub between spokes. This nipple is to grease
the hub bearings. GCrease every 5,000 miles.

Brake Cam Spindle.—A grease nipple is fitted to the front and rear brake cam spindle bushes,

Crease every 1,000 miles.

(Do NOT over-grease, as excess of grease is liable to enter drums and damage linings.)
Every 3,000 miles the following attentions should be carried out by workshops:—

Check and correct tension of primary (front) and rear chains, clean out primary chain oil bath, test for
lift in gearbox mainshaft carrying clutch, tighten all nuts and bolts inside of chaincase.

Check and correct the tension of magneto chain.

Page 5



CLEARANCES

Tappet Clearances—

Exhaust .00&”

Inlet 004~
Mag. Points Gap ... 012~
Plug Point Gap 015"
Piston Ring Gap—

Compression = e s . 030~

Scraper ... .oog”
Piston Ring Side Clearance ... ,002/.003

Piston Clearances—

Top Land . 029"1.027"

Second Land .0155"/.0135"

Third Land 01557/.0135"

Top of Skirt .0075"/.0065"

Bottom of Skirt .0055"/.0045"
Side Float in Flywheel Assembly 005"

CONTROLS

Swiro
Heap Lamp Diemns Seitork,

T

—_—

Tgortie ConTRoL
{Twﬂ‘f G }
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THE ENGINE

1. ENGINE. LUBRICATION SYSTEM. (Fig. 4.)

This is of the dry sump type. The oil flows
from the oil tank to the pump by gravity, assisted
by suction from the feed side of the il pump,
through the gears, and is forced under pressure to
various parts of the engine, drains to the lowest
part of the crankcase—that is the sludge trap—
and by suction from the return side of the pump
is lifted back to the ail tank.

2. THE FILTER. (Fig. 5.)

The only filter in the oil system is of the
gauze type and is fitted on the feed side of the oil
circuit, attached to the adaptor screwed into the
oil tank, to which the feed pipe is connected.

Clean filter, when oil tank is drained, every
2,000 miles.

(s Rt

¢
A

OIL TANK FILTER. (Fig. 5.)

3. ENGINE OIL PUMP.

This is of the gear type. The pump contains
two pairs of gears, one on the feed side and the
other on the return side.

The gears on the return side are twice the
width of those on the feed, having twice the
pumping capacity. This ensures that the crankcase
is free from oil when the engine is running.

To check the return of the oil to the tank,
remove the oil filler cap. The oil return pipe can
then be seen. After the engine has been running
for a few minutes, the oil return flow will be
spasmodic, due to the greater capacity of the return
gears,

4. OIL LEVEL.

The oil level in the oil tank should not be
above three-guarters and not below half.

If the level is above the three-quarter mark,
when the engine is running, the pressure built up

in the oil tank by the oil return side of the pump
will force the surplus oil through the air release
pipe on to the road.

Always run engine for a few minutes before
checking oil level. It is possible when an engine has
been idle for any length of time for the oil to
syphon through the return gears to the sump.

When this happens, all the oil is returned to
the tank in the first few minutes that the engine
is running, and the surplus is wasted,

When the oil level is below the half full
mark there is such a small quantity of oil that it
tends to over-heat.

5. THE CIRCULATION OF THE OIL.

The oil is forced from the pump to the oil
pressure tell-tale. The pressure of the ail lifts the
plunger. No oil can circulate until the plunger is
lifted. From the plunger three ways are opened
to the oil;

1. To the rear wall of the cylinder.

2. To the big-end bearing.

3. Te the pressure control valve.

1.  The cil passes from the tell-tale through the
timing panel to the mouth of the crankcase,
through the base of the cylinder, up the
cylinder wall, and feeds the rear of the
cylinder and piston.

2. The oil passes from the tell-tale down the
timing panel, through the big-end restriction
jet, along the timing shaft, up the flywheel
and is sprayed on to the roller big-end.

3. The oil pressure control valve is a spring-
loaded ball, and acts as a safety valve, in the
oil circuit. When the pressure of the oil lifts
the ball from ifs seat, the ocil passes the ball
and is sprayed upon the timing gears. When
the engine is assembled at the Works, the
valve ball spring adjusting screw-is screwed
home and released 14 threads. This is the
only adjustment in the oil system and it is not
advisable to remove the ball from the valve
unless it is suspected that the ball is sticking
or not seating.

The oil from the big-end is thrown by
centrifugal force to the cylinder walls, lubricating
the piston.

The small-end is also lubricated by splash.

From the cylinder the oil drains down the
sides of the crankcase and is picked up by ducts

Page 7
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and carried to the main bearing and the timing
gear bearings.

The oil collects in the timing case to such
a level that the oil pump pinion is immersed,
carrying oil to the half-time pinion and the timing
gears.

The level is controlled by a hole drilled in
the case, the over-flow draining to base of the
crankcase,

The cam rocker spindles are lubricated by
splash from the timing gears.

Oil is fed to the magdyno chain by passing
through the inlet cam spindle bush into the chain

case. Any excess of oil accumulated in the case,
drains through the breather pipe.

Crankcase pressure is also released by a
valve on the driving side of the crankcase and oil
mist is fed to the rear chain.

All the oil drains to the base of the crank-
case to the sludge trap, is picked up by the suction
of the return side of the pump and returned to the
tank.

The oil-way from the sludge trap is situated
so that any foreign matter is left in the trap. This
leaves the case when the crankcase drain plug is
removed and the oil drained.

MAINTENANCE OF ENGINE

DECARBONISING.

Remove cylinder head.
Remove cylinder head washer.
the copper asbestos copper type.

(Any repair to the engine can be carried out
with the engine in position, with the exception of
crankcase, big-end, connecting rod and main bear-
ings.)

6. REMOVAL OF PETROL TANK.

(With the petrol tank removed, work on
the engine is simplified.)

It is not necessary to drain tank, but make
sure that the petrol tap slides are in the " Off "
position, that is, with the round end of the slide
pressed in.

Disconnect petrol pipes from taps. Use two
spanners, holding the union nut with one and the
tap union with the other.

Remove the four bolts and washers, and the
tank is free from the frame.

Four shouldered rubber washers and steal
washers should be on the tank brackets.

7. FITTING OF TANK.
Place the four shouldered rubber washers

on the frame tank brackets, with the steel washers.,
Place tank in position.

Fit cupped steel and rubber washers on to
the tank bolts. (Fig. 7.)

Fit bolts to tank and tighten down evenly.
Ensure that the tank is clear of the frame.

Fit petrol pipes, using the two spanners as
when removing.

8. REMOVAL OF CYLINDER HEAD.

The cylinder head is held to the barrel by
nine studs and nuts.

Remaove sparking plug lead.
Remove sparking plug.
Remove the stud nuts,

This is of
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9. FITTING OF CYLINDER HEAD.

Examine copper asbestos copper washer.

If damaged or shows any signs of blowing, replace.
Fit washer with the bright side to the barrel,
Fit cylinder head,

Fit cylinder head stud nuts, and tighi‘en
down evenly. (Fig. 8.)

Fit sparking plug and lead.

Fig. B.

10. REMOVAL OF CARBON, _

Scrape carbon from top of piston and
cylinder head.

Piston is of the alloy type and care must
be taken not to damage the top.

- Place an old piston ring at the top of the
bore, and resting on top of piston. It will prevent
the carbon being removed at the edge of the piston
and end of the bore.

After an engine has been used for any con-
siderable time, wear in the bore and the rings takes
place, allowing a small amount of oil to pass.

The carbon on the piston edge and the top
of the bore acts as an oil seal and if removed, engine
may use a little more oil till carbon is re-formed.

The carbon deposit in the valve ports can-
not be removed unless the valves are removed. -

Valves should NOT be removed at every

de-carbonization.

Valves can be removed, seats reground, and
fitted with the cylinder in position, but it is advis-
able to remove cylinder from crankcase for this
operation.

i11. REMOVAL OF CYLINDER BARREL.

Remove petrol tank (see Para. 6).

Cylinder barrel can be removed with or
without the cylinder head in position. .- .-

Remove sparking plug and lead.

Hemove carburetter.

Carburetter is fitted to the induction stub
by split ring and bolt.

Ease bolt and remove carburetter complete
with pipes from induction stub, when carburetter
will hang on the control cables.

Remove valve cover.

Rotate engine till both valves are closed
and piston at top of stroke.

Remove exhaust valve lifter from arm by
raising the arm and detaching inner cable.

Screw out cable adjuster from cylinder
barrel, and the cable is now free.

Remove the four base stud -nuts.

Cylinder is now free and can’ be lifted from

'crankcase

Rotate engine until the plST‘Dﬂ is at the
bottom of the stroke before removing the barrel.

A paper washer is ﬁt‘ted I::Efwaen ‘the barrel
and the crankease.

‘With. the cylinder remuved the piston is
exposed and the cylinder can be dismantled on the
bench.

It is essential to cover the mouth of the
crankcase with a large piece of clean rag, to prevent
the ingress cf ‘any foreign mafter

12. REMOVAL OF VALVES }‘ROM CYLINDER.
" Compress valve springs with the standard
type of valve compressor.
' When springs are compressed the valve

- catters will fall from the valve stems.

Remave valve compressor,

Remove valves.

Remove valve springs and collars  from
valve chest. ’

Remove carbon from valve heads.

DO NOT POLISH VALVE STEMS.

Check valve stems in guides; if free, do’ not
touch guides, unless they are badly worn., 7.

Af guides and valves show no sigrs of
excessive wear, re-grind valve seats..

' Always grind the seats when new valves

are fitted.

13.. GRINDING OF VALVE SEATS.

If cylinder is left " in situ," slacken off
tappets to ensure that the valve tips are free from
the tappet heads. (Fig. 10.)

Hold the bottom hexagon on the tappet
head with one of the 1" spanners in the tool-kit,
and with the second spanner release the middle
hexagon—the locking nut.

Place second spanner on the top hexagon—
the tappet head—and turn in a clock-wise direc-
tion, increasing the clearance between the tappet
I-uaad and the tip of the valve,

Use as little grinding compound as possible.

Place valve in guide and grmd lightly, using
a screwdriver or similar tool.

Do not revolve valve .a complete turn, but
oscillate, frequently raising valve from seat and
placing in a different position.
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Do not over-grind valve seats (a wide seat
is not necessary).

When seat is ground sufficiently, that is,
when the marks of the grinding make a complete
ring on the seat and on the valve, remove all signs
of grinding paste from seat, valve and valve pockets.

If the valves or the seats are badly burnt or
pitted, it may be impossible to obtain a perfect seat
by grinding. The seats will then have to be re-cut,
and the valves re-faced.

The angle of the seats is 45°. This is the
angle that most manufacturers use. .

The faces of the valves may be machine
on a centre lathe or on a special tool, if available.
Do not file the seats.

The seats should be re-cut with a special
cutter, with a pilot with a diameter of 11/32"

Enter the pilot into the valve guide and
press cutter lightly on seat, and turn slowly. Do
not allow cutter to vibrate.

After re-cutting, grind valve seat,

14, FITTING OF VALVES.

Thoroughly clean valves, seats, and valve
pockets. Fit valve springs and collars, Lubricate
valve stems,

Fit valves into guides.

Compress valve springs, and fit cotters.

If the valve cotters are greased with a thick
grease, the grease will hold the cotters in place
until. the springs are released.

Fig. .

15. REMOVING AND RE-FITTING OF VALVE
GCUIDES.
Valve guides are a driving fit in the cylinder

barrel.
To remove, tap out with a double diameter

drift. (See Fig. 9.)
Use the drift to replace or fit new ones.

Seats must be trued-up with a cutter after
re-fitting of guides, to ensure that the guides and
seats are in alignment.

16. FITTING OF CYLINDER BARREL.
Place piston rings with ring gaps at 120°

apart.
Lubricate rings, cylinder barrel, piston,

small-end and big-end bearing.

Rotate engine until the big-end bearing is
near the top of its travel, with the connecting rod
and piston pointing towards the front engine tube.

Fit paper washer to crankcase mouth.

Fit ring compressor over rings, and fit barrel
over piston, keeping the barrel square with the

pistan. "
If a ring compressor is not obtainable,

obtain- assistance to enter rings into barrel.
Tighten base stud nuts down evenly.
Fit exhaust lifter cable adjuster to cylinder.
Fit exhaust lifter cable to arm.
Adjust tappets.

17. TO ADJUST TAPPETS.

Release the middle hexagon—the locking
nut—by placing one spanner- on the bottom
hexagon—the tappet stem—and the second on
the locking nut. (Fig. 10.)

Turn the top hexagon—the tappet head—
in the desired direction, and when the correct
clearance is obtained, tighten locking nut.

Check clearance after tightening locking
nuf,
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18. REMOVAL OF PISTON AND RINGS.
Remove cylinder barrel, (Para. 11.)
Remove circlips.

Remove gudgeon pin.
Cudgeon pin is a running fit in the piston

and small-end bush. : ol

' Mark piston to ensure it is fitted the same
way when replacing. FE '
Remove. rings from pistan. -

_ Place three thin metal strips approximately
1" wide x 2" long, behind the rings equally spaced

and the rings may be readily removed. (Fig. 11.)

If 1t is decided not to fit new rings, it is not
advisable to remove the carbon from the back of
the ring or the bottom of the ring groove.

This carbon deposit has slowly accumulated,
as the rings have worn, and has a tendency to in-
crease the effective diameter of the ring. |f the
carbon is removed from the rings and the piston,
the effective diameter is smaller .and rew rings
should be fitted. :

If it is decided to fit new rings, the grooves
in the piston should be thoroughly cleaned. - A por-
tion of a broken hack-saw blade is an ideal tool for
the job. -

When the grooves have been cleaned,
check the new ring for size in the grooves.

There should be a side clearance of .002”.

If the rings are tight in the grooves they
can be rubbed down by placing a sheet of smooth
emery cloth on a surface plate and lightly rubbing
ring on the cloth, using a circular movement.

If grooves are badly worn, true-up in a
lathe and fit rings oversize in width.

Check rings in the cylinder bore for the
correct width of gap.

Place ring in bore, push ring down bore,
using the piston as a guide.

By using the piston in this manner it
ensures that the ring is square with the bore.

The ring gap should be:
Compression ring ... .030"—.035".
Scraper op8”,
Checlk gap with feeler gauge.
If the gap is not large enough, it can be

enlarged with a file.
Hold ring lightly in vice and ensure that the

angle is retained at the end of the ring.

19. REFITTING PISTON.
' Fit rings to piston,

Fit piston to connecting rod with the piston
in the same position as before dismantling.

Fit circlips. It is advisable to always re-
place circlips and fit new ones.

Fit cylinder barrel. ({Para. 16.)

20. SMALL END.

When the cylinder barrel is removed, and
it is found that the small-end bush is worn, it can
either be removed or reamed oversize.

If it is decided to ream the bush, an over
size gudgeon pin must be obtained. They are
manufactured in sizes of .001" to .005" oversize
in .001" stages.

Ream bush with an adjustable reamer, to
the smallest oversize possible.

Before reaming the bush, if the reamer is
greased the grease will hold the swarf on the
reamer. Wipe off swarf before -withdrawing
reamer. This prevents the swarf scoring the bush.

Ream piston bosses to the required size.

Hold reamer in vice while enlarging the
gudgeon pin holes. G o

The gudgeon pin should be a running fit in
the small-end and the piston.

21. REMOVING AND FITTING OF SMALL-END
BUSH.

Bush must be withdrawn from connecting
rod.

Obtain a bolt twice the length of the bush,
place a washer at the head of the bolt with an out-
side diameter less than the bush. Place bolt in
bush.

Over the screwed end of the bolt place a
piece of tubing longer than the bush, with an
inside diameter slightly larger than the outside of
the bush.

Fit nut to bolt and tighten. As nut is
tightened, the bush will be drawn from -the rod

into the fubing. ’ .
Care must be taken so that no strain is

taken by the rod.
Fit new bush in the same manner.
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Before fitting bush to rod. the inside
diameter should be reamed to the size of the pin,
as when fitted in the rod the bush will compress,
leaving sufficient metal for true-ing with the
reamer. |f this is not done, too much metal will
need to be taken away with the reamer.

Drill gil-holes in the bush before reaming
to size.

22. EXAMINING CYLINDER BARREL AND
PISTON FOR WEAR.

When cylinder and piston are removed
from engine, they should be examined ' for wear.
It will be found that the bore wears more than the
piston.

Measure the bore at the top where the

piston is when the mixture is ignited, that is just =
below the ridge that is formed at the top of the

barrel.
Rebore when the wear is .0068"—.008".

The piston is neither round or parallel.
Measure the piston at two places:

(1} Just below the bottom piston ring
groove, at right-angles to gudgeon
pin bosses.

(2), At the bottom of the piston skirt at
right-angles to the gudgeon pin
bosses.

The wear should not be more than .003”.

RECONDITIONING OF WORN
CYLINDERS. :

Cylinder requires reboring when the wear
exceeds .00B”.

1st Stage. Bore out cylinder to .020”
oversize (provided that it will clean up to that
size) and fit appropriate oversize piston.

2nd Stage. Bore out cylinder to .040”
oversize and fit appropriate oversize piston.

3rd Stage. Bore out cylinder to 3.249"—
3.250" with fine finish, and liner back to plan
size with standard size piston.

When the liner is in position, drill 3/32"
diameter hole for cylinder lubrication, using the
existing hole in the barrel as a guide.

Remove burrs from end of hole with

scraper and blow out any swarf.
4th Stage. Remove worn liners and re-

place with new liners and standard size pistons.

MNOTE. Liners will not be rebored to oversizes.
All stages subsequent to first linering will
consist of linering back to plan size.

23, REMOVING OF TIMING PANEL.
Remove magdyno chain cover held by two
cheese headed screws.
Remove sprockets and chain. (Fig. 12.)
To remove the magdyno and cam wheel
sprockets, slacken off both nuts, place the hook

22A.
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tool in the position as shown in the sketch.

A sharp blow on the end of the tool,
delivered by the hand, will release the sprocket.

The cam wheel sprocket is held by a taper
and key. The magdyno shaft is not keyed.

Remove timing panel screws—seven cheese
headed and two countersunk. The counter-sunk
screws are in the chain case.

If pressure is needed to remove the panel,
apply it behind the tell-tale.

Partly remove panel, and the timing gears
and rockers are visible.

See that the rockers or the inlet cam wheel
do not come away with the panel. They can be
held in position by a screw-driver.

When the panel is removed the big-end . -

restriction jet will leave its holder through the

pressure of the spring behind it.
Remove spring from holder.

(Fig. 13.)




24, FITTING TIMING PANEL.

Clean the edges of the timing chest and
the panel.

Smear the edges with gold-size or similar
jointing compound.

Check tfibre washer on the oil pump nipple,
connecting pump to panel.

Place panel in position and the washer

should prevent the edges of the panel meeting the

case by 1/32". This ensures that when the panel
pins are tightened, the washer is compressed,
making an oil-tight joint.

Fit spring in jet holder.

Fit jet in holder. Fit panel.

Fit panel screws and tighten down evenly.

25. IGNITION TIMING.

Fit cam wheel sprocket (keyed) and chain.

Remove compression plug from cylinder.

Place gearbox change-speed lever in top
gear position.

Advance ignition fully.

Rotate engine by turning the rear wheel,
until both valves are closed and the piston is at
the top of its stroke.

The position of the piston can be ascer-
tained by placing a thin rule into the cylinder, via
the compression plug hole.

Hold rule on the top of the piston and take
the reading of the rule as it leaves the cylinder.

Turn the rear wheel backwards, still hold-
ing the rule on top of the piston, till the reading
of the rule tells that the piston is 7/16” down the
bore.

Remove magdyno contact breaker cover.

Turn contact breaker in an anti-clockwise
direction till the points open.

Insert thin feeler gauge or thin piece of
paper, between the points.

Turn contact breaker in clock-wise direc-
tion till the points hold the feeler.

Turn contact breaker in an anti-clockwise
direction till the feeler is just free, that is when
the points have just commenced to open.

Place chain round sprocket, fit sprocket
carefully on to the magdyno shaft.

Place a tube over the end of the shaft and
sharply tap tube, forcing sprocket on to the taper
of the shaft.

Fit nut,

Tighten down nut caretully, so as not to
turn the shaft.

When nut is tightened down, check timing.

Fit contact breaker cover.

Fit magdyno chain cover.

Fit compression plug.

26. REMOVING TiMING GEARS AND
OIL PUMP.

Remove timing panel. (Para. 23.)

When the panel is removed, the timing
gears and the oil pump are visible.

Remove rockers.

The rockers are identical, but it is advisable
to replace them in the same position as removed.

Examine rockers for wear on 'rhe pad—the
portion that rides on the cam.

Examine spindles. They should be tight in
the rockers. .

When removing cam wheels, care must be
taken of the packing washers which may be fitted
on either or both shafts.

Remove inlet cam wheel.

Exhaust cam cannot be remc:-veebunfﬂ the
half-time pinion nut is removed.

Remove half-time pinion nut. LEFT-
HAND THREAD. This is also the oil pump driving
worm,

Remove the exhaust cam wheel.

0il pump must be removed before the half-
time pinion.

Remove the two nuts holding the pump and

remove pump from studs.
Do not distort the studs with undue pres-

sure. Pump should slide freely off the studs.
Withdraw pinion from timing shaft.

27. FITTING OF NEW SHAFTS TO
CAM WHEELS.

Examine cam wheels, they should not be
replaced for slight back lash. When the shafts are
worn they can be replaced.

Press shaft from cam wheel.

Fit Woodruff key to the new shaft.

Fit circlip to shaft,

Press shaft into cam wheel, entering shaft
from the cam side of the wheel.

Cam must press against the circlip.

Care must be taken that the shafts are
fitted to the correct wheel.

The inlet shaft is the longer.

The cams are marked, the exhaust " E5,”
the inlet "' 1.5." On close inspection of the cams
it will be noticed that the exhaust cam is slightly
the wider on the peak.

28. FITTING TIMING GEARS AND OIL PUMP.
If new timing gears are being fitted, the

cam wheels should be checked for side float.
Remaove the plug covering the end of the

exhaust cam spindle.
This is pressed into the panel.
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Fig. 14

Fit inlet and exhaust cam wheels in
position and fit panel.

Fit and tighten all the panel pins.

The inlet cam spindle protrudes through
the panel into the magdyno chain case. By pulling
and pushing the spindle the side float can be felt.

In the case of the exhaust, lightly force a
tapered piece of steel (the tang end of a file or
screw-driver) into the hollow cam spindle, tight
enough to allow the wheel to be pulied and pushed
and the float felt.

The correct float is .004”.

If the float is excessive, fit pen steel
washers on the spindles each side of the wheels,
to take up the float.

When the correct float is obtained, remave
the panel and press in the plug,

Fit rockers in position and with a feeler
gauge check the clearance between the face of the
cam wheels and the back of the rockers. This
should be .006”,

If clearance is not correct, grind back of
rockers. )

Remove rockers and timing gears.

Fit half-time pinion.

It will be noticed that three key-ways are
machined in the pinion.

Rotate engine until the piston is at the top
of the stroke.

The key in the timing shaft is now at the
bottom of the shaft,

Use the key-way in the pinion that will
allow the timing mark on the pinion to be in the
2 o'clock position. (Fig. 14.)

Fit exhaust cam wheel, meshing teeth as
marked.

Fit inlet cam wheel, meshing teeth
as marked.

Fit rockers.

Check timing. |t should read:

Inlet open 27° to 30° (5/16") before top
centre.

Exhaust closes 27° to 30° (5/16") after
top centre,

If the timing gears have for some reason
been changed and the replacements are not marked,
some difficulty may arise when re-timing. [t can
be simplified by adopting this method.

With piston on top dead centre, mesh the
exhaust cam with the pinion in such a position that
the valve is about to close, and the inlet in such a
position that the valve is about to open.

Check timing and if not correct, by moving
gears one tooth either way, the correct timing
should be cbtained. If this is not possible, remove
pinion and refit, using the next key-way, until the
correct timing is obtained. ; -

By changing the pinion from one keyway to
snother, the difference of ane-third of a tooth is
obtained.

Fit oil pump drive and pinion retaining nut.
LEFT HAND THREAD.

Fit oil pump.

Thoroughly clean back of pump and the face
of the case on which the pump rests. |f any joint-
ing compound is used, use it very sparingly, and see
that no compound is allowed to obstruct the oil
holes in the pump or the crankcase.

Check the fibre washer on the oil nipple,
cornecting pump feed to panel.

Fit panel. (Para. 24.)

Time magdyno. (Para. 25.)

29. OIL PUMP. (Fig. 4.

The oil pump is of the gear type. It is not
advisable to dismantle if,

When pump is removed from timing chest,
test for play in the spindle by pulling and pushing
the worm wheel.

Revolve spindle and place fingers on the oil
holes and the action of the gears should be felt if
the pump is in good condition.

When revolving pump, any foreign matter
obstructing the gears will be felt. Wash out with
paraffin,
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If pump is to be dismantled, remove worm
wheel from spindle.
Remove the four screws holding pump end-
plates.
The pump is an assembly of the following
parts:— The pump body.
Two end plates—the back plate made
of brass.
Two sets of gears, the larger the
return, and the others the feed.
Two spindles, the main and the idle.
The gears on the main spindle are held by
keys.
There are no keyways on the idle spindle.
When re-assembling, ensure that all the
parts are perfectly clean. )

30. OIL CONTROL VALVE. (See Fig. 4.)

This is fitted in a boss on the back of the
timing panel. It is an assembly of a ball, spring
and adjusting screw. The adjustment is set at the
works and should not need any attention.

The control valve acts as a safety valve in
the oil circuit. When the oil is cold, the oil pres-
sure in the circuit tends to become excessively high,
but the excess of pressure lifts the ball from its
seat, allowing the oil to spray on to the timing gears.

If for any reason this is dismantled, the
order of assembly is—ball, spring and adjuster
screw.

Tighten the screw home and then screw out
one and a half threads, and lock with centre punch.

31. OIL PUMP TELL-TALE. (Fig. 4.)

The tell-tale is situated at the top of the
timing panel. The oil must lift the plunger before
it can circulate. 1t is an assembly of body, plunger,
spring, oil retaining washers and circlips.

) To dismantle the tell-tale, remove from the
timing panel,

It is screwed inte the panel, and can be
removed by the use of a spanner on the large
hexagon, visible at the top of the panel.

Remove circlip at the base of the body and
the plunger, spring, and collar can be removed.

Remove the small hexagon at the top of the
body and the gland nut can be screwed out, also
the oil retaining washer and steel washer.

To reassemble, fit spring and collar on to
the plunger spindle, and fit plunger into the body.

Fit circlip into body.

Fit the oil retaining steel washer, felt
washer, and the gland nut.

Tighten the gland nut to obviate any oil
leak, but not tight enough to stop the plunger
lifting. -

Fit into timing panel,

32. TAPPETS AND GUIDES.

Tappets are an assembly of tappet stem,
head and locknut. The head is a sleeved nut
screwed onto the stem and locked with the
locking nut.

The tappet guides are of phosphor bronze
and screwed into the crankcase.

New tappet guides must be reamed to size
with a }in, reamer after fitting.

33. REMOVAL AND FITTING OF MAGDYNO.
The removal of the magdyno is simplified
if the timing panel is removed.
Remove timing panel.  (Para. 23.)
Remove leads from dynamo (3).
Remove high tension lead from sparking

plug.
Fig. 15,
Remove the locking bolt marked "B ™ in
Fig. 15.
Remove the centre bolt of the three
marked " A."

Ease the nuts off the outside bolts
marked "' A."

Magdyno can now be removed.

Replace in the reverse order.

Do not tighten the bolts until the panel is
re-fitted and the chain adjusted.

With the bolts slack, the magdyno can be
maved in the desired direction, to correct the chain
adjustment.

34. EXAMINATION OF THE ROLLER BIG-END.
With the cylinder removed, the big-end can

be examined for wear,
Rotate the flywheels until the big-end is at

the top of the flywheels.
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Hold connecting rod with both hands, pull
and push, and any up and down play can be felt.

DO NOT USE SIDE PRESSURE.
Do not mistake side float for end play.
A small amount of rack is of no importance.,

35. REMOVING ENGINE FROM THE FRAME.

For any work on the engine other than
has already been described, the engine must be
removed from the frame.

Remove tank. (Para. 6.)

Remove exhaust lifter cable. (Para. 11.)

Remove carburetter. (Para. 11.)

Remove exhaust pipe and silencer.

The silencer is held to the rear of the
machine by one bolt, and the exhaust pipe by two
clips and bolts.

Remove clip bolts and nuts, and silencer
bolt, and the pipe and silencer can be removed as
one unit.

Remove oil pipes from the crankcase. |f the
oil has not been drained from the oil tank, plug
the end of the feed pipe.

Remove rear chain guard.

Remove oil bath. (Para. 46.)

Remove engine sprocket. (Para. 46.)

Remove clutch. (Para. 46.)

Remove magdyno. (Para. 33.)

Place a block of wood under the crankcase
to support the engine when the bolts are removed.

Remove electric horn from engine bolt.

Remove the nuts on the bolts holding the
engine to the frame (two nuts—one on the engine
bolt, carrying the exhaust pipe front clip, the other
nut on the bolt carrying the electric horn.)

Slacken the gearbox bottom bolt nut,

Remove the nuts on the bolts holding the
engine to engine plates, two nuts at the rear of
the crankcase. The top one should have been
slackened when removing the magdyno. :

Remove the nuts holding the engine plates
to the frame.

Remove the top bolt holding the engine
plates fo the crankcase.

Tap the remaining bolts clear of the near-
side engine plate, and the plate can be swung
downwards, pivoting on the bottom gearbox bolt.

Steady the engine with the hand and
remove the bolts from the offside plate, and rest
engine on the block of wood.

Remove the bolts at the front of the
engine.

Lift engine from the frame.

36. PARTING OF THE CRANKCASE HALVES.

Remove crankcase drain plug and drain any
oil that may be in the sump.

Remove crankcase shield from the base of
the crankcase, held by two bolts.

A cradle made of angle iron to fit the base
of the crankcase, and bolted to bench, is useful for
holding the engine while dismantling or assembling
the upper portion. (Fig. 16,)

Fig. 16.

Another method is to bolt a thick piece of
wood to the bench at the side of the vice, pro-
truding from the edge of the bench sufficiently to
support the engine, when the middle lug on the
front of the crankcase is lightly held in the vice

Remove cylinder barrel. (Para. 11.)

Remove pistan. (Para. 18.)

Removing timing gear and oil pump.
(Para, 26.) '

Remove key from driving shaft.

Remove all the crankcase bolts and stud
nuts,

Remove cheese headed screw from sump,
behind the drain plug. This screw is easily missed
if the case is dirty and damage can be caused by
attempting to part case with this screw in position.

Crankcase halves can now be parted.
Remove timing side first. -
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If leverage is necessary, revolve flywheels
until the crankpin is at the mouth of the case, place
a lever against the crankpin nut and lever outwards.

To remove the driving side of the case, lift
the half of the case with the flywheels and lightly
drop the end of the driving shaft on a block of
hard wood, then the case should leave the shaft,

CASE.

It should be possible to remove the bearings
from the case by tapping a shaft through the bear-
ings, the shaft having a diameter slightly larger than
the engine shaft, but small enough to pass through
the bearing, should the bearing be tight in the case,
without damage.

If the bearings are too tight in the housing
to be removed by this method, the case should be
heated round the bearing housings, when they
should drop out.

Do not heat case sufficiently to destroy the
temper of the bearings. Use a bunsen type of
flame, not a blow lamp.

38. FITTING OF BEARINGS TO CRANKCASE.

Test bearings, to be a sliding fit on shafts.

Press ball bearing lightly in to the driving
side of the case.

Fit the spacing washer next to the ball
bearing.

Press the bearing lightly in to driving side
of the case.

Press the bearing lightly in to timing side
of the case. :

39. DISMANTLING OF THE FLYWHEELS.

Remove crank pin nuts locking screws—
two—one in each flywheel.

Remove crankpin nuts.

A strong box spanner is needed with an
exceptionally long tommy-bar, to remove these
nuts.

The flywheels are pressed on to the
crankpin.

If a press is not available, three taper steel
wedges can be used to part the wheels.

Place a wedge each side of the crankpin
between the wheels, and the third oppesite the
crankpin,

Tap the wedges alternately until the wheels
are forced from the pin.

Connecting rod and crankpin are now free
from the wheels.

Reproduced from Wi

37. REMOVAL OF BEARINGS FROM CRANK- «pomor cyciing

40, RE-BUILDING OF FLYWHEELS.
Smear the roller track on the crankpin with
thick grease, and fit rollers. The grease will hold

the rollers in position. Fit connecting rod.

Press the one end of the crankpin into a
flywheel.

Place the other flywheel on the other end
of the crankpin.

Line up wheels with a square.

Press home on pin.

Hold wheels in a vice with extended jaws
to hold both wheels.

Fit crankpin nuts and tighten down,

Fit crankpin nuts locking screws.

Fit ballraces on to flywheel shafts.

Place wheels on a pair of "Vee'" blocks, so
that they can revolve on the races. (See Fig. 17.)

Test truth of shafts with a clock gauge.

The driving shaft should be within .0015".

The timing shaft should be within .0005",

Wheels can be moved sufficiently for truing
with a large lead lump, though tight on the pin.

Remove wheels from "' Vee " blocks when
striking, taking the shocl with your arm, ensuring
that no damage can be done to the assembly.

41, BIG-END BEARING (CRANKPIN).
The big-end can be replaced when the fly-
wheels are parted.
The big-end is an assembly of—
Crankpin.
Set of rollers.
Quter race.
These parts are not interchangeable with
any other assembly.
The outer race is pressed into the connect-
ing rod.
Outer race can be removed with a press or
vice.
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If a vice is used, obtain a short bar of steel
with a diameter slightly smaller than the eye of
the rod, and a piece of tubing with the bore
slightly larger than the outside diameter of the
outer race.

Place the bar one side of the rod and the
tube the other. )

Press in a vice, and the race will be forced
from the rod.

Fit race as removed,

The race is wider than the rod, and when
fitted to the rod, protrudes each side, to take the
side thrust. The amount that the race protrudes
each side must be equal., Test with a straight-edge.
A slight tap on the side of the race is sufficient fo
move it.

Fit rollers. (Para, 40.)

42. CHECKING ALIGNMENT OF CONNECT
ING ROD.

Connecting rod should be checked for
alignment after the fitting of big-end outer race.

Fit connecting rod to a mandrel (see Fig.
18), place mandrel in “V" blocks on a surface
plate. Stand connecting rod vertically, place a
test bar through the small-end bush. With clock
gauge test each end of the test bar; this is a check
to ensure that the bore of the small-end bush is
parallel with the crankpin,

Place connecting rod in a horizontal
position (see Fig. 19) and again test the two ends
of the test bar with a clock gauge or scribing
block. This is a check to ensure that the con-
necting rod is not twisted.

In both cases the connecting rod can be
rectified with slight pressure when held in a vice.

43. ASSEMBLY OF CRANKCASE.

Fit flywheels in to case, and fit and tighten
all bolts.

Test for side float in the flywheels. (See
Fig. 20.)

The correct float should be 0057,

To test for float, place case on the bench,
timing side down, place a thick washer over driving
shaft, and fit sprocket nut.




Lightly tap end of the shaft, to ensure that
the wheels are against the timing side bearing.

Place a clock indicator on the case with the
pointer on the end of the shaft.

Fig. 20
Reproduced from " Mator Cyeling®

Place two tyre levers under the sprocket nut
and [ift the nut, and the amount of side float will
register on the clock indicator. (See Fig. 20.)

I the float is excessive, remove wheels
from case.

Fit pen steel washers to the engine and
timing shafts to take up the excess of float.

Fit the same thickness of washers on each
shaft, keeping the wheels central in the case.

Check side float.

If the side float is correct, check connect-
ing rod for being central in case.

(

.

Sketch showing position of grooves in Hming gear bushes.
Fig. 21.

There is side float in the big-end.

Place fingers on the bottom of the connect-
ing rod and push rod towards the timing side of the
case.

Measure the distance from the end of the
small-end bush to the side of the crankcase mouth
on the timing side.

Push rod to driving side of case and take
the same measurement, from the driving side.

The two measurements should be within
1/64" of each other. :

Rod can be lined up by transferring the pen
steel washers on the driving and timing shafts to
whichever side needs them, to obtain the correct
alignment,

When the correct alignment is obtained,
remove wheels from case.

Lubricate main bearings and big-end.

Smear the two edges of the case with gold-
size. ;
Fit wheels into the case and tighten all bolts
and nuts.

Fit timing gears. (Para. 28.)

Fit timing panel. (Para. 24.)

44. FITTING ENGINE TO FRAME.

Fitting of the engine to the frame is a two-
man job.

Swing nearside engine plate into position.

Hold engine in position and fit front top
bolt.

Swing offside engine plate into position.

Fit all the bolts and nuts and tighten.

Fit crankease shield.

Fit magdyno. (Para. 33.)

Fit clutch, oil bath, etc. {(Para. 45.)

Time magdyno. (Para. 25.)
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45. REMOVING AND FITTING OF TIMING
GEAR BUSHES.

When the engine is dismantled, it may be
necessary to replace the timing gear bushes.

Bushes are pressed into the case and panel.

Remove the plug in the panel at the end of
the exhaust cam spindle bush.

Remove old bushes.

A set of cam bushes comprises four.

The inlet and the exhaust bushes in the case
are identical.

The inlet and exhaust in the cover are not
the same.

The inlet has an annular ' vee " groove
machined on the head, and the oilway inside the
bush stops before the end of the bore to restrict
the flow of oil into the magdyno, chain case.

The bushes, with the exception of the inlet in

the panel, should be pressed into position in such
a manner that when the oil holes are drilled, with
the bushes in position, they enter the oilways
machined in the bore of the bushes.

The exhaust timing panel bush should be
fitted with the cross groove machined in the head
pointing towards the timing cover and mainshaft
connecting jet boss.

The exhaust cam bush in the case—the
groove should point towards the centre top panel
pin hole.

The inlet cam bush in the case—the slot
should point towards the oil hole feeding the
cylinder wall,

The rocker bush—the groove should point
at approx. 40°, converging towards the centre of.
the timing cover. (See Fig. 21.) When bushes
are fitted, fit panel to case and ream bushes from
the inside of the case.

THE TRANSMISSION

OIL BATH.

46. REMOVAL OF OIL BATH. (Fig. 22.)

e —

Fig. 22,

Remove the footrests and rod.

Remove the breke pedal.

Remove the ldige 1wt holding the outer
portion of the oil bath.

Remove the oil bath outer portion.

Remove felt washer fitted to footrest tube.

Remove clutch spring screws, springs and
cups (three of each).

Remove clutch outer plate.

Remove clutch thrust pin.

Remove clutch retaining nut.

Engage low gear and obtain assistance to
hold the rear wheel while the nut is being removed.

Remove clutch body.

A special tool is required to remove the
clutch body. . (Fig. 23.)

i T T T
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